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,QSUHYLRXVZRUNGLIIHUHQWPHWKRGVDUHDYDLODEOHIRUORFDWLQJWKHVHUYLFHV5HPRWHSURFHGXUHFDOO53&LVRQHRI
WKHPHWKRGVWKDWPDMRUO\XVHGIRUVKDULQJWKHVHFXUHGGDWDDQGVHUYLFHV>@)RUNHHSLQJWKHUHFRUGRIDOOVHUYLFHV
ZH UHTXLUHG WRXQGHUVWDQGQHWZRUNGHWDLOV7KLVSDSHUXVHVELQGLQJVHUYHU WRNHHS WKHUHFRUGDOOVHUYLFHV>@)RU
UHJLVWHUVHUYLFHVRQELQGVHUYHUPXOWLSOHPHFKDQLVPVH[LVWWKHVLPSOHVWRQHLVWRXVHDKDUGFRGHGVHUYHUQDPHEXW
WKLVPHWKRGLVQRWIHDVLEOHEHFDXVHLIFKDQJHVRFFXUUHGRQWKHYHUVLRQVHUYHUQDPHRUWKHORFDWLRQWKHFOLHQWFRGHV
QHHGWREHXSJUDGHG7RVROYHWKLVSUREOHPGLUHFWRU\VHUYLFHLVXVHG>@>@
:KHQDSSOLFDWLRQVDUHVKDUHG LQDQHWZRUN WKHUH LVDQHHGRI ORDGEDODQFLQJ WRPDQDJH WKH ORDGRIDOOFOLHQWV
0DQ\ ORDG EDODQFLQJ DOJRULWKPV DUH DYDLODEOH IRU WKH GLVWULEXWHG V\VWHP $Q REMHFWLYH RI ORDG EDODQFLQJ LQ WKH
GLVWULEXWHG V\VWHPV LV WRPD[LPL]H WKH XWLOL]DWLRQ RI SURFHVVRUV E\ DOORFDWLQJ WDVNV DPRQJ WKH SURFHVVRUV DQG WR
PLQLPL]HWKHPHDQUHVSRQVHWLPH>@>@/RDGEDODQFLQJDOJRULWKPVLVFODVVLILHGLQWRWKUHHFODVVHVVWDWLFG\QDPLF
DGDSWLYH'\QDPLF/RDG%DODQFLQJ'/%DOJRULWKPHVWLPDWHVDQGUHGLVWULEXWHV WKHV\VWHPZRUNORDGDPRQJVW WKH
QRGHVWRRIIHUEHWWHUSHUIRUPDQFH>@>@
0HWKRGRORJ\
)URP WKH OLWHUDWXUHDQGDQDO\VLVRIQHWZRUN LW LVREVHUYHG WKDW WKHGLVWULEXWHG V\VWHPKDVPDQ\ LVVXHVEXW IRU
HPHUJHQW WHFKQRORJ\ LW LV GHVLUDEOH WR XVH WKH GLVWULEXWHG V\VWHP LQ RUGHU WR VKDUH GDWD ,Q WKLV VHFWLRQ SDSHU
LQWURGXFHV WKH FRQFHSW RI ELQGLQJ VHUYHU IRU UHJLVWUDWLRQ RI DSSOLFDWLRQV IURP GLIIHUHQW FOLHQW DQG VKDUHV WKRVH
DSSOLFDWLRQVDPRQJWKHGLVWULEXWHGQHWZRUN


)LJ%DVLF:RUNLQJ,GHD(TXDWLRQV
,Q)LJHDFKFOLHQWVKDYHQQRRIDSSOLFDWLRQV:KHQWKH\DUHFRQQHFWHGLQWKHGLVWULEXWHGQHWZRUNLQVWHS
$OO WKH FRQQHFWHG FOLHQW UHJLVWHU WKHLU DSSOLFDWLRQVZLWK D ELQGLQJ VHUYHU IRU IXWXUH XVH VXFK DV WR SURYLGH WKHVH
DSSOLFDWLRQVWRRWKHUFOLHQWWKURXJKUHPRWHSURFHGXUHFDOO,QVWHSZKHQFOLHQWUHTXLUHDQ\DSSOLFDWLRQWKH\UHTXHVW
WRELQGLQJVHUYHUIRUDSSOLFDWLRQ)RUH[DPSOHLQILJXUHFOLHQWVHQGDUHTXHVWWRELQGLQJVHUYHUIRUDSSOLFDWLRQ
,QVWHSELQGLQJVHUYHUVFDQVLWVSXEOLFOLVWIRUDSSOLFDWLRQDQGSURYLGHVDQDGGUHVVRIFOLHQWWKRVHFRQDWLQWKDW
DSSOLFDWLRQ DQG SURYLGHV FRQQHFWLRQ EHWZHHQ WKRVH FOLHQWV ,Q ILJXUH  FOLHQW DQG  FRQWDLQ DSSOLFDWLRQ  ,I
PXOWLSOHFOLHQWFRQWDLQWKHVDPHDSSOLFDWLRQELQGLQJVHUYHUDQDO\]HZRUNLQJORDGRIERWKWKHFOLHQWDQGFRQQHFWWKH
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UHTXHVWHGFOLHQWWRRWKHUFOLHQWZKRKDVIHZHUORDGDQGDSSO\ORDGEDODQFLQJDOJRULWKPORDGEDODQFLQJDOJRULWKPLV
H[SODLQHGLQVHFWLRQ
2.1. Load Balancing Algorithm 
6KDULQJRIGDWD UHTXLUHV WKDW LW FDQEH VKDUHG LQ UHOLDEOHZD\ ,QRUGHU WREDODQFHV\VWHP ORDGDQG IRU UHOLDEOH
FRPPXQLFDWLRQORDGEDODQFLQJLVUHTXLUHG'\QDPLFORDGEDODQFLQJFRQVLVWVRIPDLQWDLQLQJORDGHTXLOLEULXPDPRQJ
DOOWKHSURFHVVRUVRIDV\VWHPGXULQJWKHH[HFXWLRQRIDQDSSOLFDWLRQ3DSHUSURSRVHGDQHZORDGEDODQFLQJDOJRULWKP
LQZKLFK LWXVHVTXHXHPDQDJHPHQW WHFKQLTXH7ZRVHSDUDWHTXHXHVDUHXVHGIRU WKHUHTXHVWDQGGDWD:KHQDQ\
UHTXHVWLVDUULYHGLWLVFROOHFWHGLQUHTXHVWTXHXHDQGVFKHGXOHUVFKHGXOHWKDWUHTXHVWDFFRUGLQJWRDUULYDOVHTXHQFH
6KRUWHVWMREILUVWVFKHGXOHULVXVHGWRVFKHGXOHWKHGDWD,WLVFDOFXODWHGE\WKHIROORZLQJIRUPXOD

6FKHGXOHU GDWDUHTXHVW>DUULYDOWLPH([HFXWLRQWLPH@  
&LTW T>W@UHTXHVWW\SH
T>W@ T>W@VFKHGXOHUWLPH     
T>W@ T>W@UHSO\>T>W@@

5HTXHVWVFKHGXOHULVFDOFXODWHGE\IRUPXODZKHUHLUHSUHVHQWWKHQXPEHURIUHTXHVWRIFOLHQW&UHSUHVHQWVWKH
FOLHQWDQGT>W@LVWKHTXHXHDWWLPHW7KUHVKROGYDOXHLVFDOFXODWHGE\WKHIRUPXODZKHUHVHUYHUDQDO\VLVWKHORDG
RIDOOFOLHQWVIRUILUVWWLPHDQGWDNHWKHDYHUDJHRIWKDWORDGDVDWKUHVKROGYDOXH



6HUYHUTXHXHPDQDJHPHQWLVGRQHE\IRUPXODDQGZKHUHLWFDOFXODWHWKHWLPHUHTXLUHGIRUSURFHVVLQJ
WKHUHTXHVWIRUUHTXHVWHGFOLHQWVFKHGXOLQJWLPHWRSHUIRUPWDVNDQGGDWDSURFHVVLQJ










2.4.1 Algorithm 
&38/RDG0RQLWRULQJ
,I&L>T>W@@ UHTXHVW
^
 ,I&L>T>GDWD@&387LPH!7KUHVKROG

^ 
6HUYHUT>W@ VFK>UT>W@@
&L>T>W@@ VFK>T>W@@
8SGDWHBSUREBORDGGLIIHUHQFH
&L>W@B&38B7LPH &L>T>W@@3URFHVVLQJ7LPH
 6FK>T>GDWD@@5HVSRQVH7LPH
LI&L>W@&387LPH!7KUHVKROG
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^
 6HUYHUUHTXHVW UHTXHVW
 6HUYHU6FDQ T>UHT@W
 6HUYHUWUDQVIHUUHTXHVWWRQHZFOLHQW
`
HOVH
^
 3URFHVVFRPSOHWH
 T>UHTW\SH@ FRPSOHWH
 &38B7LPHXSGDWH
 /RDGBGLII &38B7LPH
 ```
([SHULPHQWDO5HVXOWVDQG'LVFXVVLRQ
7KLV ZRUN XVHG D IRXU FOLHQWV FRQQHFWHG LQ GLVWULEXWHG QHWZRUN IRU WHVWLQJ SXUSRVH %LQGLQJ VHUYHU LV DOVR
FRQQHFWHGLQGLVWULEXWHGQHWZRUN&OLHQWVUHJLVWHUWKHLUDSSOLFDWLRQVRQELQGLQJVHUYHU)LJVKRZV&388WLOL]DWLRQ
RI DOO IRXU FRQQHFWHG FOLHQWV EHIRUH ORDG EDODQFLQJ *UDSK UHSUHVHQWV WKH &38 XWLOL]DWLRQ RI FOLHQWV ZKHQ WKH\
SURFHVVHGSDFNHWIRUFRPPXQLFDWLRQ












:KHQGLIIHUHQWFOLHQWVDUHUHTXHVWHGIRUDSSOLFDWLRQVORDGEDODQFLQJDOJRULWKPLVQHHGHGWRDSSO\IRUPDQDJLQJ






:KHQGLIIHUHQWFOLHQWVDUHUHTXHVWHGIRUDSSOLFDWLRQVORDGEDODQFLQJDOJRULWKPLVQHHGHGWRDSSO\IRUPDQDJLQJ
WKH ORDG RI V\VWHP ,Q WKLV SDSHU ZH DSSO\ D GLIIHUHQW ORDG EDODQFLQJ DOJRULWKPV IRU QHWZRUN XQGHU D KLJK ORDG
FRQGLWLRQ:RUNDQDO\]HVDTXHXHVL]H&38XWLOL]DWLRQDQGUHVSRQVHWLPHIRUFHQWUDOTXHXHDQGQHZDSSURDFK)RU
HDFKDOJRULWKPZHFDOFXODWHGHDFKVHUYHU¶VTXHXHOHQJWKEHKDYLRURYHUWLPHDQGQRRISDFNHWSURFHVVHGLQWKDWWLPH
WRJHWKHUZLWK WKH DYHUDJH YDOXH DPRQJ DOO FOLHQWV )LJ  VKRZV TXHXH OHQJWK EHKDYLRU RI FOLHQWVZKHQ GLIIHUHQW
DOJRULWKPVDUHDSSOLHG,WVKRZVWKHTXHXHVL]HXVHGE\FOLHQWGXULQJWKHSURFHVVLQJRISDFNHW







)LJ&388WLOL]DWLRQRIFOLHQWVEHIRUHORDGEDODQFLQJ

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
&38XWLOL]DWLRQDIWHUORDGEDODQFLQJIRUDOOWKHFOLHQWVE\GLIIHUHQWORDGEDODQFLQJDOJRULWKPVLVVKRZQLQILJ
,WZDVFDOFXODWHGDVQXPEHURISDFNHWSURFHVVHGDQG&38XVDJHVWRSURFHVVWKDWSDFNHW








D
E
)LJ4XHXH/HQJWK%HKDYLRXUD1HZ$SSURDFKE&HQWUDO4XHXH
768   Kavita Kimmatkar and Urmila Shrawankar /  Procedia Computer Science  78 ( 2016 )  763 – 770 









































7KLVZRUNDOVRFKHFNVWKHUHVSRQVHWLPHRIFOLHQWVDIWHUDSSO\LQJWKH&HQWUDOTXHXHDQG1HZ$SSURDFK5HVSRQVH
WLPHIRUDOOWKHIRXUFOLHQWVE\GLIIHUHQWDOJRULWKPVDUHVKRZQLQILJ







D


E
)LJ&388WLOL]DWLRQRIFOLHQWVDIWHUORDGEDODQFLQJD1HZ$SSURDFKE&HQWUDO4XHXH
769 Kavita Kimmatkar and Urmila Shrawankar /  Procedia Computer Science  78 ( 2016 )  763 – 770 





































7KLVZRUNDOVRFRPSDUHVWKHSDUDPHWHUVVXFKDVTXHXHVL]H5HVSRQVH7LPH&388WLOL]DWLRQDIWHUORDGEDODQFLQJ
E\&HQWUDO4XHXHDQGRXUDSSURDFK&RPSDUDWLYHDQDO\VLV LVVKRZQLQ7DEOH)URPWKHDQDO\VLV LW LVFOHDU WKDW
VWDWLFPHFKDQLVPSURYLGHZRUVHSHUIRUPDQFHVLQFHTXHXHOHQJWKVH[KLELWXQSUHGLFWDEOHEHKDYLRUVGXHWRDODFNRI
NQRZOHGJH DERXW WKH UHDO VWDWXV RI WKH ORDGV:KHUH DV G\QDPLF PHFKDQLVPV SURYLGH EHWWHU EHKDYLRUV DQG LQ
SDUWLFXODURXUVROXWLRQFOHDUO\DFKLHYHVWKHEHVWSHUIRUPDQFHVLQFHLWXVHVWKHVHSDUDWHTXHXHIRUUHTXHVWDQGGDWD
7KLVFRQILUPVWKHHIIHFWLYHQHVVRIWKHSURSRVHGPHFKDQLVP
7DEOH3DUDPHWHUDQDO\VLVE\GLIIHUHQWORDGEDODQFLQJDOJRULWKP
3DUDPHWHU 1HZ$SSURDFK &HQWUDO4XHXH
4XHXH6L]HQ  
&388WLOL]DWLRQDIWHUORDGEDODQFLQJ  
5HVSRQVH7LPHV  


D

E
)LJ5HVSRQVH7LPH$QDO\VLVD1HZ$SSURDFKE&HQWUDO4XHXH
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&RQFOXVLRQ
7KHDOJRULWKPSUHVHQWHGLQWKLVSDSHUXVHVTXHXHPDQDJHPHQWPHFKDQLVP,QZKLFKLWXVHVWKHVHSDUDWHTXHXHIRU
GDWDDQGUHTXHVW'XHWRWKHXVHRIVHSDUDWHTXHXHUHVSRQVHWLPHLVUHGXFHG$VUHTXHVWTXHXHSURFHVVWKHUHTXHVW
DQGGDWDTXHXHSURFHVVWKHGDWDVRUHTXLUHGTXHXHVL]HLVPLQLPXPDQGUHTXLUHGSURFHVVLQJWLPHLVDOVRPLQLPXP
7KURXJKWKHYDULRXVFRPSDULQJUHVXOWVDVVKRZQLQ7DEOHLWVKRZVWKDWWKHSHUIRUPDQFHRIWKHSURSRVHGVFKHPHLV
EHWWHUWKDQWKDWRIWKHROGVFKHPHRQWKHEDVLVRIUHVSRQVHWLPHTXHXHVL]HEHKDYLRUDQG&38XWLOL]DWLRQ
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